20 




3IS 
_L_ 



NO LIGHT. NO CHARGE. 
CURRENT DRAIN < .1 MA 



2D5 



30^ 
NO 



INSERT BATTERY 



STABLE INPUT POWER 
APPLIED? 



NO 



SAME OPERATION IF 
POWER IS APPLIED 
AFTER BATTERY IS 
INSERTED 



YES 



ALL BATTERY/CHARGER 

TERMINALS MAKING 
STABLE CONNECTION? 



Y 



SIP 



YES 



335 



IDENTIFY PACK CHEMISTRY VIA SENSE TERMINAL: 
'RESISTIVE SENSE LEAD DETERMINES NiCd OR NiMH. 
*IF PACK IS Li-BASED, SERIAL COMMUNICATION LINK 

BETWEEN CHARGER AND BATTERY ESTABLISHED 



32.5 



GO TO NiCd OR NiMH 
ALGORITHM 



NO 



IS PACK Li-BASED? 



3SO 



YES 



RESET PACK PROTECTION 

CIRCUIT. DETERMINE 
NOMINAL PACK VOLTAGE 
VIA COM. LINK 

i 



3HO 



SCALE CHARGER A/D 
APPROPRIATELY 



_L_ 



6MS 



MEASURE ACTUAL PACK 
VOLTAGE 



5cx. 



GO TO DEFECTIVE PACK 
MODULE 



I 



YES 



IS PACK VOLTAGE > 4.3 V/CELL? 



STOP 



355 



NO 



GO TO TEMP. OUT OF 
RANGE MODULE 



© 



YES 



MEASURE PACK 
TEMPERA TURE 

I 



IS PACK TEMP. < -20" C 
OR > 65° C? 




310 



£00 



YES 



NO 



3SS 




IS PACK TEMP. BETWEEN 
-20° C AND 0° C? 



ISV BAT <3.5V/CELL? 



3°lO 
_L_ 



IS V BAT < 3.5V/CELL? 



YES 



TRICKLE CHARGE 
MODULE ^c^) 



_J 



IS V BAT 3.5 - 4.1 V/CELL? h^ 5 



NO 



YES 



CLEAR CHARGE 
COUNTER 



I 



4o$ 



STEP CHARGE 
MODULE 



MlO TEMP. 
V DEPENDENT 



0 



MAINTENANCE 
MODULE 



400 



|yes 



NO 



TRICKLE CHARGE— 
MODULE (cm 



YES 



IS 3.5 -4.1 V/CELL? 



NO 



CLEAR CHARGE 
COUNTER 



MAINTENANCE 
MODULE 



FAST CHARGE 
MODULE 



© 



JHMO 



430 



5b 



ZD5 



DEFECTIVE PACK MODULE f^) 



ENTER DEFECTIVE PACK MODULE 




r 


CHARGE CURRENT OFF 






RED LED BLINKS 


AT RATE OF 4HZ 



• 40>O 



STOP 



H15 



210 



TEMP. OUT OF RANGE MODULE (T) 



ENTER TEMP. OUT OF RANGE MODULE 




f 


CHARGE CURRENT OFF 




1 


RED LED BLINKS AT RATE OF 1HZ 


1 





4^5 



5co 



TRICKLE CHARGE MODULE 



© 



115 
i. 



ENTER TRICKLE CHARGE MODE " 5Za 



RED LED ON STEADY 



INITIALIZE (20) COUNT 
COUNTER 



550 



DEFECTIVE 
PACK 
MODULE 

^ — • 



© 



STOP p 



5^5 



5SO 



5HO 



YES 



APPLY (10) 1-SECOND FULL CURRENT 
PULSES, THEN OFF FOR 50 SECONDS. 
(50MS BETWEE N PULSES) 

i ~ 



DOES PACK VOLTAGE 
EXCEED 4.6 V/CELL 
DURING CURRENT ON TIME? 



5HS 



NO 



55 1. 



MEASURE PACK TEMPERATURE AND 
VOLTAGE DURING CURRENT OFF TIME 



TEMP OUT 
OF RANGE 
MODULE 

B 



0 



5C*5 



YES 



J 



555 



IS PACK TEMP. 
< -20°C OR > 65°C? 



575 



STOP 



NO 



ISV BAT 3.5-4.1 V/CELL? 



YES 



STEP 
CHARGE 
MODULE 



© 



I 



5(cO 



NO 



_I 



INCREMENT 
COUNTER 



YES 



IS PACK TEMP BETWEEN 
-20°C AND 0°C? 



5^0 
VJ 



NO 



DOES COUNTER 
= 20? 



FAST CHARGE 

MODULE (eJ 



Cc05 



| YES 



NO 



DEFECTIVE 
PACK MODULE 



I 



STOP 




FAST 
CHARGE 
MODULE 



0 



YES 



NO 



YES 



STEP CHARGE MODULE 



ENTER STEP CHARGE MODE 
i 



TURN RED LED ON STEADY OR 
SAME STATE IF ENTERING FROM 
FAST CHARGE MODULE 



I 



START 1 MINUTE TIMER 
(CHARGE ON TIMER) 

I 



APPLY CHARGE CURRENT^..^ >H5 
ALGORITHM QgJ 

i ~ 



IS CHARGE COUNT = 7200? 
j NO 



Q>50 



IS WAITING TIME BETWEEN 
CURRENT PULSES> 2 SECONDS? 



j YES 



TURN OFF RED LED 
BLINK GREEN LED (1HZ) 



Col 5 



IS WAITING TIME BETWEEN 
CURRENT PULSES^I 5 SECONDS? 



NO 



_J 



IS PACK TEMP. > 0° C? 



NO 



RED LED OFF, 
GREEN LED ON 
STEADY 

□ 



YES 



loo 
— I 



HAS 1 MINUTE CHARGE ON 
TIMER EXPIRED? 



(cSS 
J 



MAINTENANCE 
MODULE. 



ID 



YES 



10S 
_L 



START 1 MINUTE CHARGE OFF 
TIMER, CHARGE SUS PENDED 

i 



HAS CHARGE OFF TIMER EXPIRED? 



1\0 



NO 



US 



WAIT 



FAST CHARGE MODULE f E 




ENTER FAST CHARGE MODE 



I 



225 



TURN RED LED ON STEADY OR 
KEEP SAME STATE IF ENTERING 
FROM TRICKLE (STEP) MODULE 



ISO 
I 

DEFECTIVE 
PACK 
MODULE 



APPLY CHARGE CURRENT^— 
ALGORITHM {GJ 



YES 



© 



155 



STOP 



IS CHARGE COUNT = 7200? 



NO 



IS WAITING TIME BETWEEN 
CURRENT PULSES 2 SECONDS? 



YES 



TURN OFF RED LED BLINK GREEN 
LED (1HZ) 



NO 



no 

_J 



IS WAITING TIME BETWEEN 
CURRENT PULSES > 15 SECONDS? 



NO 



NO 



I 



IS PACK TEMP. -20° - 0° C? 



221 



YES 



RED LED OFF, 
GREEN LED ON 
STEADY 



YES 



STEP CHARGE^ 
MODULE [DJ 



7pO 



MAINTENANCE 
MODULE 



(a 



\o 



230 



MAINTENANCE MODULE 



NO 



TEMP. OUT 
OF RANGE 
MODULE 



© 



YES 



825 



STOP 



DEFECTIVE 
PACK 
MODULE 



0 



I 



YES 



© 



ENTER MAINTENANCE MODE 



ece> 



IS V BAT 3.5 - 4.05 V/CELL? 



BOS 



Qg5 



INITIALIZE 30 MINUTE TIMER 



IS PACK TEMP. 
< -20°C OR > 65°C? 



APPLY CHARGE CURRENT^-^ 
ALGORITHM (g) 



815 
^ 



HAS 30 MINUTE TIMER EXPIRED? 



NO 



STOP Y 



IS WAITING TIME BETWEEN 
CURRENT PULSES >1 5 SECONDS? 
: <- 



NO 



'ES 



Z5o 



$e>5 



DEFECTIVE 
PACK 
MODULE 



© 



STOP 



^05 



TEMP. OUT 
OF RANGE 
MODULE 



© 



STOP 



r 



CHARGE CURRENT ALGORITHM (?) 



ENTER CHARGE CU RRENT ALGORITHM 

i 



YES 



YES 



r 



APPLY FULL CURRENT FOR 1 
SECOND 

I ~ 



IS V BAT > 4.6V/CELL WHEN 
CURRENT IS BEING APPLIED 



£R5 



TURN CURRENT OFF, 
INCREMENT CHARGE COUNTER, 
STORE COUNT VALUE 



IS PACK TEMP. 
< -20°C OR > 65°C? 



qoo 



NO 



MEASURE PACK VOLTAGE 50 ms 
AFTER CURRENT TURN-OFF 



<=\Z& 



ISV BAT < 4.2 V/CELL? 



YES 



NO 



WAIT UNTIL V BAT = 4.2 V/CELL, 
STORE WAITING TIME 



I 



OUT 



d 



vo 



r 

d. 



if 



